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and lacunar infarction. In this study, we investigated whether RDW
are elevated in hypertensive patients with reverse-dipper BP pattern
compared with other circadian BP patterns.
METHODS Peripheral venous blood samples were collected from all
718 hypertensive patients recruited in our study and the value of RDW
was measured using an automated hematology analyzer. The hyper-
tensive patients were excluded if they
(1) were <18 or >90 years old;
(2) had acute stroke or myocardial infarction within the past 6 months;
(3) were night workers;
(4) were under antihypertensive treatment;
(5) had sleep apnea syndrome;
(6) were diagnosed as secondary hypertension;
(7) could not tolerate the 24 hours ambulatory blood pressure moni-
toring (ABPM);
(8) had other chronic diseases.
The classiﬁcation of the dipper (10-20% SBP fall), non-dipper (0-10%
SBP fall), extreme-dipper (>20% SBP fall) and reverse-dipper (SBP
nocturnal rise) was based on ABPM. The distribution of RDW in hy-
pertensive patients among different circadian BP pattern groups was
analyzed using analysis of variance (ANOVA). Multinomial logistic
regression was applied to explore the associations of RDW and other
relevant variables with ABPM results.
RESULTS Compared with dipper group, patients with reverse-dipper
pattern are more often smokers (p <0.05) and suffering diabetes
(p <0.01). There was signiﬁcantly increased RDW in reverse dippers
(13.51.05) than dippers (13.20.84) of hypertension (p ¼0.007).
Moreover, multinomial logistic regression analysis showed that RDW
(OR 1.455, 95%CI 1.131-1.873, p ¼0.004) and diabetes (OR 2.165, 95%CI
1.327-3.533, p ¼0.002) were signiﬁcantly different when comparing
reverse-dipper BP pattern with dipper pattern. In addition to this, the
decline rate of nocturnal SBP was negatively correlated with RDW
(r ¼-0.102; p ¼0.006).
CONCLUSIONS Our study suggested that RDW is associated with the
reverse-dipper pattern of BP examined with 24h ABPM. More inter-
estingly, BP reverse dipping may also contribute to the elevated RDW.
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Association of the bradykinin receptors genes variants
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OBJECTIVES The present study was to investigate the role of brady-
kinin receptors genes polymorphisms independently as well as their
combination on hypertension risk in Northern Han Chinese popula-
tion. We also carried out a meta-analysis on Chinese to derive a more
full assessment of this association.
METHODS A total of 976 subjects from Northern Han Chinese and 7
studies with 1599 cases and 1425 controls were included in this case-
control study and in the current meta-analysis, respectively. For case-
control study, we identiﬁed the genotypes of -58T/C and 1098A/G
polymorphism in BDKRB2 and BDKRB1 genes, respectively, by Taq-
Man PCR method.
RESULTS Overall, we found signiﬁcant association between -58T/C
polymorphism and the increased risk of hypertension in the allele
comparison (P ¼ 0.01, OR¼1.386, 95%CI [1.138-1.688]). Subgroup
analysis by gender suggested that this obvious association could still
be found in male, but not in female. For 1098A/G polymorphism, no
signiﬁcant association was revealed. In the combined analysis, a
substantially higher probability of being hypertensive was detecting
in individuals having CT/AA carriers(P ¼ 0.026, OR¼ 1.564, 95%CI
[1.055-2.316]), CC/AA carriers (P ¼ 0.006, OR¼ 1.906, 95%CI [1.203-
3.020]) and CC/GA carriers(P ¼ 0.016, OR¼ 2.377, 95%CI [1.176-4.808]).
For the meta-analysis involving the -58T/C polymorphism, signiﬁcant
association between this polymorphism and hypertension was
observed in the whole group. In Chinese Han subgroup, we found
signiﬁcant association with hypertension in allele comparison (C vs. T:
P¼ 0.03, OR¼ 1.28, 95%CI 1.03–1.59, Pheterogeneity ¼ 0.05).
CONCLUSIONS Our case-control study indicated that -58T/C alone
and in conjunction with 1098A/G might be signiﬁcantly associated
with the increased risk of hypertension in Northern Han Chinese
population, which might be partially conﬁrmed by our meta-analysis.GW26-e0011
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OBJECTIVES Recent data indicate that hypertension is not well
controlled in many populations throughout the world. The factors
that inﬂuence individual response to anti-hypertensive treatment
need to be clariﬁed. Pulse wave velocity (PWV), as a marker of arterial
stiffness, has been demonstrated to have important relationships with
BP progression; however, little information is available on the role of
PWV in blood pressure (BP) control. We aimed to assess BP control
during the run-in treatment period in the China Stroke Primary Pre-
vention Trial (CSPPT).
METHODS These analyses included a total of 3056 treated hyperten-
sive subjects (age: 59.67.5 years, male/female 1339/1717) with
PWV measured at baseline. The average BP at enrollment was
166/95mmHg, and declined to 141/85mmHg after short-term antihy-
pertensive treatment (a median follow-up of 20 days).
RESULTS There was an inverse relationship between PWV level and
BP reduction during the treatment, most notably for systolic BP (with
estimated coefﬁcients of 9.01 (P<0.001) for the top quartile, as
compared to the bottom quartile). The association did not differ
signiﬁcantly by gender or types of antihypertensive drugs. Factors
related to smaller BP decline were low baseline BP, high baseline
PWV, high body mass index, high creatinine, use of fewer types of
antihypertensive drug, high heart rate (only for SBP), high homocys-
teine and low age (only for DBP).
CONCLUSIONS PWV appears to be an independent determinant of
individual response to anti-hypertensive treatment.
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OBJECTIVES CHINA STATUS (Survey of hypertensive pAtienTs
blood pressUre control rate in clinic Service) II is a prospective,
multicenter, openlabel, post-marketing observational study included
Chinese adults ( 18 years) with essential hypertension who were
prescribed once-daily valsartan/amlodipine (Val/Aml, 80/5 mg) sin-
gle-pill combination. In this analysis, we compared the differences
of such therapy according to the different gender in CHINA
STATUS II.
METHODS A total of 1, 1312 patients [(6456 (57%) men and 4856 (43%)
women)] were analyzed. Patients were treated for 8 weeks. First of all,
the percentages of not achieving the target systolic blood pressure
(SBP  140 mm Hg) or diastolic blood pressure (DBP  90 mm Hg) were
compared by Fisher exact probability test in different age groups of
men and women, respectively at the baseline, 4 weeks and 8 weeks
after Val/Aml treatment. Then, the mixed model hierarchically esti-
mated changes of BP according to different age and gender at 4 weeks
and 8 weeks after the therapy.
RESULTS At enrollment, SBP was lower in men (159.30  12.31 mm
Hg) than in women (160.0012.71 mm Hg, P ¼ 0.003), whereas DBP
was higher in men (96.40  10.65 mm Hg) than in women (94.50 
10.72, P < 0.001). The overall percentage of not achieving target BP in
female patients were less than those in male (57.41% vs. 59.59%, P <
0.05 at 4 weeks and 22.22% vs. 23.78%, P < 0.05, OR ¼ 0.95, 95% CI ¼
0.90, 0.99 at 8 weeks after Val/Aml treatment). According age, male
and female were divided into four groups that were <55y, 55-64y, 65-
75y and >75y, respectively. Whether male or female patients, the
percentage of not achieving target SBP from baseline to Val/Aml
treatment was increased with age; however, the percentage of not
achieving target DBP was decreased with age. The mixed model
analysis showed that the difference in SBP was closely related with
sex, that lower SBP effect in female patients was better than it in male
patients after Val/Aml treatment. The difference in DBP was closely
related with age. The differences of SBP and DBP remain after
adjusted for other factors.
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making process of individualized antihypertensive therapy in the
future.
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OBJECTIVES To investigate the relationship between vascular over-
load index (VOI) and cardiovascular structure and function, which
were evaluated by endothelium-dependent vasodilatation (FMD) of
brachial artery, intima media thickness of carotid artery (CA-IMT), left
ventricular mass index (LVMI).
METHODS A total of 646 essential hypertensives (EHs), 386 male and
260 female, with an average age of 62.2 years old, were enrolled.
Based on the cut-point of IMT, EHs were divided into the low IMT
(IMT<1.0 mm, n¼376) and the high IMT group (IMT >¼ 1.0 mm,
n¼270). 98 subjects with normal blood pressure and without any drug
administration served as controls. Body height and weight, systolic
and diastolic blood pressure (SBP and DBP) were recorded. VOI was
calculated as (1.33*SBP-0.33*DBP-133.3) in mmHg. Fasting plasma
glucose, lipid proﬁles and other clinical biochemical indexes were
determined. Flow mediated dilation (FMD) of brachial artery induced
by reactive hyperemia was examined by high-resolution vascular
ultrasound. The bilateral CA-IMT was recorded and deﬁned as 1.5 mm
if any plaque was found on either side of the carotid artery. Left
ventricular mass index (LVMI) was calculated according to the
Devereux equation: LVM (g)¼0.81.04[(LVEDD þ LVPWT þ IVST)3–
LVEDD 3]＋0.6.
RESULTS Gradually increased VOI level was found among the control,
low IMT and high IMT group[10.56(0.54,14.04)mmHg vs 23.20
(10.06,34.50)mmHg,26.50 (14.36,38.47) mmHg, P < 0.05]. Compared
with normotensive controls, FMD was attenuated with the increases
of LVMI in EHs. The LVMI were increased, while FMD was obviously
decreased in high IMT group than in low IMT group. Stepwise multiple
regression analysis revealed that VOI was associated with CA-IMT,
FMD and LVMI in all subjects. With an increase of VOI by 10 mmHg
corresponding to an increased thickness of CA-IMT by 0.05 mm, FMD
was decreased by 0.45% and LVMI was increased by 2.04 g/m2. For EH
patients <70 years old, VOI was a main determinant for FMD and
LVMI. However this correlations became insigniﬁcant when EHs were
over 70 years old. For EHs with 3 risk factors, VOI was an inﬂuential
factor for FMD. Similarly, the correlation became weak for EHs with
over 3 risk factors. The relationship between VOI and CA-IMT in EHs
was independent of age, gender and other risk factors.
CONCLUSIONS VOI was an inﬂuential factor for FMD, CA-IMT and
LVMI. With the increase of age or risk factor, the inﬂuences of VOI on
FMD and LVMI were weakened in EH patients. VOI was a main
determinant for CA-IMT in EHs.
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OBJECTIVES To detect the levels of visfatin and superoxide dismut-
ase (SOD) in plasma of hypertensive and hypertensive diabetic pa-
tients. And to explore the correlation between visfatin and SOD in the
whole study population.
METHODS In this cross-sectional study, eighty-eight cases were
enrolled, which were divided into hypertensive group (n¼31), hyper-
tensive diabetic group (n¼31) and control group (n¼26). Blood pres-
sure (BP) was obtained from each participant with mercury
sphygmomanometer. The levels of visfatin and SOD were measured
by ELISA. Serum glucose, glycosylated hemoglobin A1C (GHbA1c) and
lipid proﬁle, levels were detected.
RESULTS The levels of total cholesterol (TC) and body mass index
(BMI) were signiﬁcantly higher in the hypertensive group than thosein control group (P<0.05). The levels of TC, low density lipoprotein
cholesterol (LDL-C), triglyceride (TG), BMI, waist circumference
were signiﬁcantly higher in the hypertensive diabetic group than
those in control group (P<0.05). The mean plasma level of visfatin in
both hypertensive diabetic group and only hypertensive group was
signiﬁcantly increased compared to that in the normal group
(P<0.05). While the mean plasma level of visfatin in the hypertensive
diabetic group was also signiﬁcantly increased compared to that in
the hypertensive group (P<0.05). The mean plasma level of SOD in
both hypertensive diabetic group and hypertensive group was
signiﬁcantly decreased compared to that in the normal group
(P<0.05). While the mean plasma level of SOD in hypertensive dia-
betic group was signiﬁcantly decreased compared to the hypertensive
group (P<0.05). There was a signiﬁcantly negative correlation be-
tween visfatin and SOD in the whole study population (r¼-0.390,
P<0.05).
CONCLUSIONS Visfatin level is increased in both hypertensive and
hypertensive diabetic patients, and more increased in hypertensive
diabetic patients. Increased visfatin level may be associated with to
the reduction of SOD.
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OBJECTIVES To investigate the relationship between nocturnal var-
iations in blood pressure (BP) and metabolic syndrome (MS) in pa-
tients with essential hypertension in different gender.
METHODS This cross-sectional study involved 509 hypertensive pa-
tients (254 males and 355 females, 45 to 75 years old) from 2013 to
2014. The day-night dip in BP was deﬁned as 10-20% reduction of the
mean systolic BP (SBP) values at night compared with the daytime
values. According to the nocturnal fall of SBP, circadian BP pattern
was divided into dipper (10-20% SBP fall), nondipper (0-10% SBP fall),
extreme dipper (>20% SBP fall) and reverse dipper (SBP nocturnal
rise). BP values were acquired using ambulatory blood pressure
monitoring (ABPM). The diagnosis of MS was made according to NCEP
ATP-III deﬁnition. Multivariate logistic regression analyses were used
to explore the relationship between MS and ABPM results.
RESULTS In our study, MS were observed in 32.3% of male and 20.2%
of female participants. The prevalence of MS was higher in the pa-
tients with reverse-dipper pattern than in others. Multivariate logistic
regression analysis indicated that the reverse-dipper pattern of BP
(Odds ratio [OR] 2.298; 95%CI 1.264-4.178; p¼0.006) and 24-SBP (OR
1.063; 95%CI 1.009-1.121; p¼0.021) were independently correlated
with MS in males. On the other hand, there was no clear association
between MS and BP reverse dipping in females. The result of our
study also suggested that age (OR 1.046; 95%CI 1.010-1.083; p¼0.012),
SBP-bedtime (OR 1.080; 95%CI 1.054-1.107; p<0.001) and MS (OR
2.298; 95%CI 1.264-3.056; p¼0.006) were closely associated with the
reverse-dipper pattern of BP in men.
CONCLUSIONS Our cross-sectional study showed that the reverse-
dipper pattern of BP maybe one of the risk factors for MS in male,
while the relationship in female hypertensive patients worth further
investigation.
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The Changing of Antihypertensive agents for elder in recent years
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OBJECTIVES Study of the changes in antihypertensive usage in elder
in Dalian, China.
METHODS The clinical data from 163 hypertensive patients (age 50
and <80) with at least one risk factor (TC5.7mmol$L-1; fasting blood
glucose 7.0mmol$L-1; postprandial blood glucose 11.1mmol$L-1; or
BMI28kg$m-2) were collected at baseline and followed up for eight
years. The BMI, blood pressure, blood glucose, cholesterol, triglycer-
ide, anti-hypertension medication, cardio-cerebral vascular end
points were recorded after informed consent in The Second Afﬁliated
Hospital of Dalian Medical University in 2005.
